Five years ago in Vienna was celebrated by a municipal holiday the one hundredth anniversary of the birth of Theodor Billroth. This was not a perfunctory formality, but an occasion in which all joined to do honor to a great figure in the educational and cultural life of Austria, although he had been dead for over thirty years and the glory of his time was fast becoming but a memory.
beyond these, he formulated the standards and program of University education in the medical sciences, endeavored to free nursing from its menial and religious affiliations, contributed greatly to the advanced standing of the profession in Vienna, and was largely responsible for the rebuilding of the "Allgemeine Krankenhaus". His energy, integrity and personality carried him into all the activities of this community, even so far abroad as music in which he was both performer and composer, and an intimate friend of Brahms. In thinking of him one is inevitably reminded of Osler, for his activities were likewise multifarious and his influence beyond estimation.
VALE JOURNAL OF BIOLOGY AND MEDICINE, VOL. 4, NO. 1 Appreciation of Billroth should not be confined to Vienna or even to those who are Germanic, for he belongs to medicine undefined by national boundaries. His "Surgical Pathology" was repeatedly translated into English and served for a generation as the best introduction to the study of surgery. Only recently has the Lehren und Lernen been translated into English-it might well have served as the prologue for the similar studies in this country of the past twenty years. His aphorisms and letters still await a sympathetic hand.
Throughout Billroth's writings the historical values are apparent.
In the Lehren und Lernen, for instance, he traces German surgery back to Holland, England, France and Italy, and has given there an invaluable record of the scientific pedigree of the medical men of his time. The same is true in the "Surgical Pathology", in the first chapter of which some seventy-five names of historical significance are mentioned. This interest was given expression early in his career by a study of the history of the surgery of gunshot wounds, which is the subject of the following translation by Dr. Rhoads. Gurlt, who today leads one at once to the source of a historical topic in surgery previous to the seventeenth century was not then written, and Kurt Sprengel and Stromeyer were the aids utilized by Billroth-indeed the Maximen der Kriegsheilkunst of the latter, published in 1855, served as a direct inspiration for this study. It is evident that he consulted the original sources in the editions which he had at hand and with the purpose of extracting from them not only matters of historical interest but ideas and practices that might still be of value. It may seem that aside from the historical interest, this monograph had no great significance in its time and could have still less today. When it was written (1859) bacteriology, of course, was unknown, and the understanding of the etiology of wound infection and the mechanism of its spread did not enter into common knowledge for nearly thirty years. However, in surgery the great contribution of this science was that it enabled the surgeon to make a wound without infection and to prevent such in wounds not already infected. To the handling of infected wounds bacteriology contributed little of practical value above that previously developed empirically. It was considered that gunshot wounds incurred on the battlefield, particularly before the introduction of the high velocity, small calibre rifle, were infected. If complete excision of the damaged tissues (debridement) could not be done within approximately twelve hours, and this waited upon the development of adequate medical personnel and organization, the best one could do was to treat them with a certain minimum of interference. It is highly probable that Pare, Larrey, Guthrie, Pirogoff and Stromeyer would have handled gunshot wounds in the first battle of the Maine as well as did the inexperienced medical personnel there present, alarge part of which would have disdained the information brought together in this monograph of Billroth's.
However that may be, there are many lessons in this treatise, but if nothing else, this pageant of surgeons from Brunschwig to Stromeyer, striving by thought and deed to ameliorate in some slight degree the horror and destruction caused by the insensate thing called war, justifies its resurrection. SAMUEL C. HARVEY.
THEODOR BILLROTH: BIOGRAPHICAL SKETCH
Christian Albert Theodor Billroth was born on the twenty-sixth of April, 1826, in the tiny village of Gergen, the principal commnunity of the Island of Rugen, situated in the North Sea, just off the coast of Pomerania. The father was Karl Theodor Billroth, a respected pastor of the German Reformed Church, and the mother Christine Nagel. Little is known concerning the personality of the former; he seems to have been an earnest, frugal, and rather uninspiring person with few unusual characteristics. The mother, on the other hand, had a definitely outstanding personality. Though rather weak physically, and tending to succumb easily to minor illnesses, she was, nevertheless, a person of strong character, and appears to have had a predominant influence on the mental development of her children.
In 1830 the father's parish was transferred to the mainland, to Reinberg, a small hamlet in Pomerania not far from Greifswald, and here the family moved. The sojourn there was not for long, since Karl Billroth died suddenly the following year. Shortly after this blow the mother, with her five children, moved once more, this time to Greifswald, where she had numerous relatives and friends. It would hardly have been possible to select a more suitable location in which to bring up and educate a family. Since the community was limited in commercial and industrial activity, the inhabitants were inordinately proud of their university, an institution founded in 1456. As a result, educational matters were unusually emphasized, a fact which could not avoid instilling an interest in learning in the minds of the young people who passed their childhood in that vicinity.
The first distinct mental inclination shown by Billroth was toward music, a trait doubtless inherited from the maternal side of the family which included a number of talented singers. The mother, although encouraging this bent and fully appreciating its value, advised against the career of a professional musician. To counteract this tendency on the part of her son, she appears to have made a determined effort to throw him in contact with various members of the university faculty.
At the Greifswald Gymnasium, where the future surgeon received his early education, he was not considered an exceptional student. To judge from the statements of those who were engaged from time to time as special tutors, the boy was a tardium ingenium of slow comprehension and difficult speech. He seems to have manifested a special dislike for, and inability to cope with, languages and mathematics, two subjects which made up the greater part of the curriculum at that time. After passing one semester at the University of Greifswald, Billroth transferred to Gottingen, a move prompted by the fact that Baum, an old friend of the family, had been called to the chair of surgery there. It was apparently felt that a deliberate effort must be made to arouse an interest in learned matters. Music was still his absorbing passion and it had become clear that unless some other definite inclination soon appeared, music would become his lifework. It was a serious problem for the mother, who hesitated to discourage this evident talent of her son, but who felt that it would be most unwise to allow such an interest to prevent the completion of his education. The problem was quickly solved, however, by the combined influence of Baum and his colleague and friend, Seifert, professor of pharmacology at Greifswald. These two men opened the doors of the world of natural science to the hitherto lethargic mind, and saw interest galvanized into activity. A subject had at last been found which was capable of bringing out the utmost from a mentality of unusual fundamental talent and diligence. The young student displayed such tireless application that the attention of the famous physiologist, Rudolph Wagner, was attracted to him, and the two quickly became fast friends. From the older man Billroth learned the use of the microscope, a tool which brought him his first advances in academic life. The teacher proved to be also a master of exact and detailed observation of natural phenomena, a talent which he quickly imparted to his willing pupil, whom he found to possess a rare ability to formulate quickly the observed facts into a general plan. To Baum, the trusted old family friend, Billroth wrote in later life: "You were the first to cast the spark of enthusiasm for learning in my vacillating soul. You showed me goals which I could never hope to reach and stimulated me to try the extent of my strength." Meissner, a contemporary student of Wagner, who later succeeded to his teacher's place, became a close friend of Billroth and did much to encourage the latter in his early researches.
In 1850 the two favorite students, Meissner and Billroth, were taken by Wagner on a journey, a sort of scientific tour, to Trieste, where they investigated the nerve-endings of the torpedo. The trip was concluded by visits to the Universities of Giessen, Marburg, Heidelberg, and Vienna, an experience which must have had a decided effect on the impressionable young minds. Through Wagner's influence they met many of the outstanding figures in the world of medical education of that day. This trip was unquestionably of great aid in developing a cosmopolitan point of view in a hitherto rather provincial person.
In 1851 the mother died, after a long and weary illness, a blow which did not fall alone. When the family. affairs were investigated it was found that the comfortable little fortune which had educated the children had disappeared. Had it not been for the financial aid of a family friend, Billroth might well have been lost to science. Under the circumstances, it was thought best for the young man to leave Gottingen and go to Berlin, a plan which was promptly put into execution. The year of 1851-2 was spent under such men as Langenbeck, Romberg, and Traube, all of whom extended themselves to be cordial at first to the protege of the great Wagner, and then quickly became interested in the young man for his own sake. Traube exercised a particularly great influence and introduced Billroth to the then almost unexplored field of experimental pathology, a subject which was to hold its fascination for him all through life. It was Traube who suggested a subject for the young student's inaugural dissertation: De Natura et Causa Pulmonum Affectionis quae Nervo Utroque Vago Dissecto Exoritur. This work was considered at the time to be a most unusual and valuable contribution.
In September, 1852, Billroth received his doctorate, and after exacting study passed the Staatsexamen the following winter. Military duty came next, and as soon as this was discharged several months were spent in the ophthalmological clinic of Von Graefe, a figure later to become one of the greatest in German medical science. This opportunity was of especial value, since ophthalmology was at that time taught by the department of surgery. At Easter, the wandering student moved on to Vienna and spent brief periods with Hebra in dermatology, Hischl in pathological anatomy, and in the medical clinic of Oppolzer. Crammed with facts, and driven by a desire to take part in these momentous affairs of scientific medicine, the Wanderiahr drew to a close with a visit to Paris, where his old comrades, Wagner and Meissner, met him for a few days of reminiscence.
The next few months were to prove the most trying of an entire lifetime. An office was opened in Berlin, but after three months of existence not a single patient had appeared. Financial stress made indefinite continuation under these circumstances impossible, and Billroth cast about for some other opportunity. A chance encounter with an old acquaintance proved to be the key to the situation. His friend and countryman of the north coast, P. Loch, had recently completed an assistantship with Langenbeck, professor at the University of Berlin and the outstanding teacher of German surgery of that period. There was an assistant's place open; would Theodor be interested? Would he give up the financial rewards of practice for the poor return to be found as a junior surgeon in a teaching hospital? The decision was quickly made, his office dismantled, and an eager, tireless, and somewhat disillusioned young man, fascinated by the possibilities of medical education, was appointed to the post.
It became quickly apparent that a man aiming for the goal of a teaching chair must become known for some particular scientific bent. It was the era of morphological pathology, and in particular of pathological histology. Virchow's "Cellular Pathology" had not been published, but in common with Virchow, Billroth had fallen under the influence of the most influential early cellular pathologist, Traube, and saw in this new field an opportunity to make striking contributions. The comparatively large number of tumors extirpated in the clinic furnished abundant material. Although fulfilling the exacting demands made upon a clinical assistant, he worked long into the night classifying new growths according to their histological structure. This proved a most profitable endeavor and resulted in an appointment in 1856 as privatdocent in surgery and pathological histology. Next, the summer-course lectures in pathological anatomy were turned over to him, and, these proving to be unprecedentedly well attended, lectureships in special and general surgery were added as well. In 1850, while on a trip to the Black Forest, Billroth encountered a striking elderly couple with an attractive young woman, obviously their daughter, lunching nearby. Billroth was deeply impressed, and with characteristic decision quickly ascertained the identity of the group. It was Hofmedicus Michaelis, with his wife and daughter Christine. In a few weeks his engagement to the daughter was announced in a series of delightful letters to his friends, and on August 20, in Reinhardsbaum, Thuringia, the marriage took place. Langenbeck granted the young couple an unusual favor in allowing a married assistant to retain his position.
On April 1, 1860, an acceptable call came, the fruit not only of talent but also of prodigious labors on the part of friends. As second choice, Billroth was appointed professor of surgery at Zurich. The story of his early difficulties there is a fascinating one and has been made the subject of an entire volume. It is impossible to say more here than that he arrived to find a primitive, execrably managed, and poorly equipped institution, and left a smoothly running, perfectly trained and well-supplied organization. His contact with men of other nationalities and of rather more cosmopolitan viewpoints was of inestimable value. Visits from old friends like Esmarch, Weber, and Volkmann kept his memory green in Germany.
At Zurich ample opportunity for investigation was afforded. Certain fundamental concepts which furnished a stimulus for future work began to form, notably the conviction that a wound was not essentially an infected lesion but that the associated inflammation entered from outside. It was during this period that the use of thermometers in judging the course of healing was introduced to surgical practice by Billroth. to Vienna, where I met him in 1868. Somewhat above the medium height, he has an immense frame, with a marked inclination to stoutness, large head, and a good, open, frank, and intelligent face, with dark hair and eyes. As a lecturer his style is conversational rather than forcible; his voice and manner are agreeable, and he keeps thoroughly aroused the attention of his class. The second day after my arrival at Vienna I heard him deliver an admirable discourse upon lymphatic tumors, illustrated by microscopical drawings and wet preparations, and with frequent references to the blackboard, he being, as is well known, a ready draughtsman. As an operator he is fearless and bold almost to the verge of rashness. The principal operation which I saw him perform was excision of a carcinomatous rectum-a tedious procedure, attended with great loss of blood, the patient, an elderly man, being under the influence of chloroform. Upon asking him the following morning how his patient was, he replied, with a significant shrug of the shoulder, "He is moribund" and passed on. Billroth has lately twice exsected the larynx, the patient in one of the cases surviving several months in comparative comfort with the aid of an artificial substitute. What he may do in the way of heroic surgery it would be difficult to foretell. Possibly his next feat may be the extirpation of the liver or of the stomach! [Billroth reported the first successful resection of the stomach for carcinoma in 1881.] Billroth is a good liver, fond of society, a composer, and a superior pianist; in a word, a remarkable person, such as is rarely found in any profession." (s. C. H.) obtained a post in the German medical organization and took an active part in the campaign until the opening of the university in the fall. The "Letters from Mannheim and Weissenburg" indicate what can be done during a field campaign. Every case seen was studied, observed, and recorded. A most amazing talent for detail in administrative and technical matters was shown. The construction of hospitals, the transportation of wounded, the use of emergency equipment, and the organization of the medical serviceall received the most careful thought.
The clinic in Vienna steadily grew in influence and fame. Billroth's interest in the problem of sepsis spurred him to further researches, and his publications are said to have been a great stimulus to Robert Koch. His attitude toward the Listerian methods is a most interesting one. Billroth felt keenly that the doctrine had not been completely proved and was convinced that the excessive use of carbolic acid was a dangerous procedure. Nevertheless, he visited Lister's clinic and was greatly impressed, subsequently sending his assistant, Wolfer, to study the method in detail. When the young man returned, filled with enthusiasm, he was granted a ward in which the cases were to be handled under a strict Listerian technic throughout. Shortly afterward Billroth visited the group, examined the cases and records carefully, thought a mQment, and said to his assistant: "I have seen equally good results with other methods of treatment." "Admitted", was the reply, "but never constantly, as in this case." Billroth agreed, and from then on adopted the method without giving up his objections to certain details.
The later years of Billroth's life were principally occupied with executive matters, in teaching and supervising the younger men, and in his prodigious literary activity. The cases of the clinic never interfered, however, with his enjoyment of life. Many of his evenings were devoted to music, often in the company of his friend, Brahms. This interest finally culminated in the publication of a book, Wer iste Musikalisch, which 'was a most elaborate dissertation on the details of the mechanics of harmony. In addition to this work, a complete volume of his own compositions, mostly for quartets, was written-a most time-consuming task. Dissatisfied with the final result, it was solemnly burned and made, to quote the author himself, "a most dreadful stink".
Medical education always remained an absorbing topic and eventually formed the subject of a most unusual book, Lehren und Lernen der Medizinischen Wissenschaft.* In this volume the existing systems of medical education were closely analyzed, their development traced, and the necessity for true scholarship sharply emphasized. The reforms suggested by Billroth have been almost universally adopted, and form the basis of many of the modern principles of medical teaching.
The town house at No. 20 Aberstrasse soon proved a trifle cramped, and a country estate at St. Gilgen, on the Wolfgangsee, was purchased. Here it was possible to lay off the formal attire of the city and to engage in various diverting avocations. Rose culture, wanderings on foot through the neighboring country, and literary work occupied much of the time. "The Care of the Sick in Hospital and Home", "Aphorisms on Study and Teaching", and "The Interaction of Living Plant and Animal Cells" were all products of this period.
In 1887 the active figure was prostrated by an attack of lobar pneumonia, and though recovery took place, he never regained his former health. A progressive hypertensive cardiac affection sharply limited his activity. Rigorous dietary methods designed to reduce weight, and abstention from water were part of the therapeutic regimen. Fully realizing that he was doomed, the resigned man put his affairs in order, even giving up the town house that the estate might be larger, and retired to St. Gilgen. In 1892 the termination of fifty semesters at the university was celebrated, a "Festschrift" was written by his students, and the Emperor bestowed an unusual honorary degree upon him. Death terminated a happy, useful, and valuable sixty-five years of life in 1894. It may not be amiss to consider briefly the character of Billroth in order to determine, if possible, wherein the main genius lay. His capacity for work was prodigious; an inexhaustible store of energy made it possible for him to devote sixteen or more hours a day to productive effort. Little sleep was required, and the ability to change mental direction quickly was of great value in preventing undue fatigue. In work, as in pleasure, the word "stormy" best characterizes the nature of the man's mental activity. A keen understanding and sympathy for youth, along with an eternal good nature and lack of pedantry, won the students' hearts and assured their loyalty.
It is of interest to find that at the outset of his career Billroth was considered a most daring operator, but as the years went on he became more and more known as a careful and meticulous surgeon. When a case was exhibited to the students and treatment discussed, the interest of the patient was invariably paramount. Billroth's clinic was distinctly one for the advanced student, spoonfeeding being carefully avoided, and as a result, the lectures of his colleague, Edward Albert, were preferred by many.
Among the later activities of Billroth's life was supervision of the construction of the building of the Association of Physicians in Vienna, a project which was close to the surgeon's heart. The new surgical clinic of the Allgemeine Krankenhaus was completed according to Billroth's plans and opened in October, 1893. Supervision of the activities of the new unit occupied his attention to the last weeks of his life. With his interest in proper construction and management of institutions, it is not surprising to learn that considerable time and thought were devoted to the nursing problem. This was an important matter in Vienna of this period, since Catholicism was the state religion. Lay nurses were the subject of sharp disapproval in many quarters. Billroth was frequently the object of bitter attacks because of his insistence on keeping his organization free from church control.
An enumeration of the lengthy list of publications is hardly possible, but a brief consideration of the principal topics investigated is instructive. In pathological anatomy, the development of bloodvessels, the anatomy of mucous polyps of the cecum, and the microscopic morphology of tumors were subjects of communications. Later, a yellow-brown degeneration of the cerebellar cortex, and the relation of blood-vessels to chronic encephalitis received attention. In the field of orthopedic surgery, distortion of the foot bones, treatment of club-foot, and osteomata were investigated. In 1868 he stated: "The cause of wound fever withstands drying and exists on instruments, sponges, bandages, walls and beds, as well as on the hands and coats of doctors and nurses." How much the work of Semmelweiss may have had to do with this statement is not known.
As examples of the principle of publishing both good and bad results, papers may be quoted on such subjects as postoperative tetanus, gangrene of the foot after postoperative manipulation of the knee, joint ankylosis, anesthesia paralysis, and the misfortunes associated with abdominal surgery. Pirogoff, the famous Russian sur-geon, who was subsequently treated by Billroth for carcinoma of the tongue, wrote: "You are the first to speak the truth." It is interesting to note that the nature of his tongue affection was never told to Pirogoff.
The experimental work which was to broaden so extensively the field of operative surgery was not begun until the move to Vienna. With his assistants, operations for resection of the esophagus, larynx, stomach, and intestine were worked out. Operative approaches for the thyroid, kidney, and spleen were also devised at this period, and ovariotomy was pushed to an extent unheard of at that time.
The affection and almost veneration with which Billroth was held in Vienna is well illustrated by the anxiety and care felt by doctors, nurses, patients, in short, by all Vienna, during his illness. When the young assistants visited the sick-bed each received "a soft smile, a mild glance of the blue eyes, and a light pressure of the hand as a last greeting". When he took up teaching duties again, following this illness, the excitement was tremendous. "We should not rest content with the work of our predecessors, or assume that it has proved everything conclusively; on the contrary it should serve only as a stimulus to further investigation.."
In spite of the revolution in medical theory and practice, this remark, made generations ago by Ambrose Pare, will always be fraught with meaning. Compared with the past, the acquisition of learning is now so greatly simplified that it is no longer necessary to study old pigskin folios. Today, in the clinical institutes everything is presented most carefully prepared in order to maintain a proper balance between theory and practice. And yet, notwithstanding the efficiency of modern medical teaching, an acquaintance with ancient authors will always maintain a place in the mind of the cultivated. It is so natural for the scientifically curious to inquire into the development of this or that newly observed fact that every one should have some acquaintance with the history of his art or science, particularly in this age of education. Such an interest is seldom found, perhaps because it is too little encouraged, or possibly because modern medicine, by insisting on research by those who aspire to positions of leadership, lays too much weight on productive ability. It is possible that the younger generation is somewhat blinded by the concentrated beams of pathological anatomy as seen through the microscope, and may have difficulty in seeing the problems of practice Another stimulus was afforded me bv the following passage in the introduction to Stromeyer's Maximen der Kriegsheilkunst, "It is to be greatly desired that those who are responsible for the training of the younger generation seek to promote the reading of the classical writings of all the ancients! It would be a thankworthy literary undertaking to make from the writings of the physicians, from the discovery of gunpowder until our time, abstracts which would furnish proof that the known fundamentals in all times have been recognized and should be retained. It must not be overlooked that each age has an obligation to apply to military medicine all contributions made in the entire field of medicine. That this may be well done the outlook and results of our ancestors must be accurately known."
The task so proposed is very comprehensive; I cannot take it up in its entirety, since in the widest sense joined with it is an accurate history of most surgical operations, not alone of the technic but also of the indications for the operations at various historical periods and the results which have been obtained. striking that contemporaneous authors seldom or never quote each *To Roger Bacon in 1242 must be credited the description of an explosive mixture of saltpeter, charcoal and sulphur which might have been employed to hurl a projectile from a gun. Previous descriptions, which are not infrequent, of incendiary compounds or substances give no indication that they were sufficiently explosive for the development of firearms. Bacon apparently was not aware of the application that might be made of his mixture, and it was not until the succeeding century that the first records of the use of gunpowder for throwing missiles other, although they constantly conjure up the same citations from Hippocrates, Galen, Avernoes and Albucasis. It is clear from the similarity of opinion among men of the same nationality and the close understanding between the French and the Italians that all writing was based on the work of the ancients. Up to the time of Hilden the German army surgeons alone preserved a certain degree of originality, and the reason for this peculiarity lay in the schism which existed among the military surgeons at that time. The most important reference to this matter is in Haeser's "History of Medicine", and the most comprehensive, in the great work of Sprengel.
Each count took his own surgeon as a personal attendant to supervise the care of his soldiers, and the surgeon was allowed the assistance of a certain number of lay helpers trained in such matters. (Brunschwig, Gerssdorff, Wirtz, Paracelsus, Hilden, Muralt, Purmann) In the oldest work on surgerv written in German* we find a chapter on gunshot wounds so short that it can hardly be abstracted.
appear. In 1326 Florence authorized the construction of cannon of brass and iron balls, and it is said that Edward III. employed "crakys of war" in his invasion of Scotland in 1327. It is certain that in his preparations for the campaign in France which led up to the battle of Crecy this type of armament was included, but in a small way, for only two years previous to this battle the ordnance rolls show of 340 men only 12 as artillerymen and gunners. In this battle it is said that they were brought into the open field for the first time, their use previously having been against fortifications.
The development of this armament into anything approximating field-artillery took nearly another century, and in the Wars of the Roses it first became a deciding factor in battle. The development of firearms which could be readily carried and fired by a single man was a still slower matter and covered the greater part of the fifteenth century, toward the end of which the first writings dealing with gunshot wounds appear. (s. C. H.) * Billroth could not have known at this time of the writings of Pfolspeundt which were discovered at Breslau in 1868. This manuscript was written in 1460 and contained the first reference to gunshot wounds so far found. It scarcely comprises more than a sentence and consists of instructions for the use of the sound in the extraction of bullets and bone splinters. He gained his experience as a wound surgeon in the wars of the Teutonic Order, of which he was a Knight, against the Poles in East Prussia. The title is Dis ist das buch der Cirurgia Handwil'rckung der wundartznei vo Hyeroimo Brafischweig. Strassburg 1497.* On page 31 of this book, probably the oldest edition decorated with woodcuts, printed without any consideration of the relationship of the pictures to the reading material, the following section is found: "The Chapter concerns those who have been shot with a gun and the powder has poisoned the wound or the bullet has stuck in the wound.
"In case a man has been shot with a gun and the bullet is still in place, he is poisoned by the powder or part of the powder is still in the body, in the arm or leg or wherever the wound may be.** Take a seton, push it through the wound, and pull back and forth to force the powder out. The wound will then not suppurate. You may then insert a lint plug moistened with bacon or lubricated with ox grease. Whether the wound be caused by gunshot, powder, or * Brunschwig, a Strassburger, who is undated as far as birth and death go, spent a long life in the practice of surgery in the Rhine towns. He was well read, judging by his writings, in the works of his contemporaries and of his antecedents; and it is probable that he learned his war surgery from others rather than by personal experience. His "Surgery" is the oldest German work of the kind printed in the vernacular, an incunabulum distinguished for its early woodcuts, one of which gives the first illustration of surgical instruments in a printed book. The Chirurgia was reprinted in facsimile in 1923, and to this is attached the most authoritative account of his life and wvork by Henry E. Sigerist. (s. c. H.) ** It is not difficult to understand the confusion concerning the question as to whether a gunshot wound was or was not ipso facto poisoned. The weapons used, for the most part, up to the time of the introduction of firearms were spears, arrows, knives-mostly cutting instruments which, like the bayonet in modern warfare, were immediately fatal or caused wounds which usually healed with facility. When this did not occur, it was only human nature, as exemplified in recent times, to accuse the adversary of having poisoned the weapon with which the wound was inflicted. This supposition was common among the ancients, and Vigo, who, as will be seen later, believed gunshot wounds poisoned, took swelling and lividity about a spear wound as evidence of a poisoned weapon and applied the appropriate treatment of cauterization. With gun-fire the surgeon for the first time became familiar with a lacerating, contusing and at the same time penetrating missile which carried with it into the damaged tissues such infectious material as was present on the clothes and skin. This was frequently followed by infection, which was interpreted as poisoning derived from the firearm. It was not surprising that it was uniformly believed until Pare that such was the case and that desperate measures were employed to destroy the "venom" before it could damage the tissues. Brunschwig, to his credit, attempted to remove the poison by relatively conservative means and interpreted his satisfactory results to success in this rather than to the absence of poison as did Pare. The dressing he used we now know was an excellent antiseptic one. (s. C. H.) barbed arrow, the plug will draw the poison to itself, so that none remains in the cavity to make it suppurate. Next, heal the wound with a good greased patch, or use equal parts of oil of rose and turpentine with a fifth part of powdered camphor. Mix together, warm a little and apply to a 'plug of lint, or a bandage. In this way the' poison may be drawn out. If you are in the' field, where no drugs can be obtained, use goat or cow milk. Goat milk is the less favorable fluid for washing wounds.
"In case a man has been shot with a gun and the bullet remains' in the body, widen the wound by packing or cut it as described in the part on removing arrows. If possible, you should have bullet-forceps and should explore the wound with them neatly and cleverly. If it is possible to grasp the bullet, it may' be drawn out. If circumstances are such that the wound cannot be dilated or cut, take the iron instrument called a stork bill and push it into the wound until the bullet is touched, then press upon the handles to force the sides of the wound apart and pass the bullet-forceps in between the blades of the stork bill in order to grasp the projectile. If you cannot find the bullet, you must do as Johannes von Dockenburg did to the King of Hungary.* If a man has been shot with a gun and the bullet still sticks in the wound and cannot be grasped or pulled out with forceps, or, on account of fear of death, the attempt cannot be made, and yet you know where the bullet lies, you should always enlarge the wound and make a wet pack. The wound is then stuffed with the root called 'Ehrenpreis'. Take Malgaigne states that Brunschwig lived to be I1 0 years old and had arrived at an advanced age when he began writing. He was educated in Bologna, Padua, and Paris, but was not a graduate physician, belonging rather to the group of wound surgeons. It is not known in what battles he took part and whether he really had much personal experience with the surgical therapy of war wounds.
The study of these old German physicians always conjures up a mental picture of the paintings which represent the times of which they wrote. Those of Du'rer, Cranach, and Holbein always occur to me, particularly on account of their angular contour and extraordinarily flat perspective. Everything seems to be close together and yet sharply delineated, harmonizing with the books of that period, which are difficult to follow in spite of the numberless chapters and subdivisions, particularly since the printing is so close together. The authors often attempt to call the attention of the reader to certain parts by a "merk" printed in the margin.
Brunschwig Although no great scientific contribution, the book is important because it is based on a rich store of experience. Isolated remarks * Gerssdorff, of whose life little is known, is, as contrasted with Brunschwig, the experienced army surgeon. His Feldtbuch is noteworthy for its woodcuts, no less interesting and more refined than those of his fellow Strassburger. Especially noteworthy is the first printed illustration of an amputation. The plate of his instruments is more neatly done and, consequently, they appear more elegant than those of Brunschwig. (s. c. H.) show that the author had been on many campaigns, chiefly in Burgundy. He was a student of Master Nicklaus, called the "Mulartzt", wound surgeon to Herzog Sigmund of Austria. The three battles near Grannse (Granson) (1476), Murk-z tius (1476), and Nansse (Nancy) (1477) the head, although two sorts of screw elevators for bone were depicted. There was only one indication for amputation at that time, the hot gangrene or St. Anthony's fire.** In the oldest edition *The composition of this universal salve for suppurating wounds differed as given by the various writers of this time; it appeared with successive descriptions to have had one thing after another added to it, for the formula always became more and more complicated. ** St. Anthony's fire, "ignus sacer" or ergotism, was a very common affliction during the Middle Ages because of the common consumption of rye-bread. Garrison says that the first allusion to it is in the annals of a convent in the Rhine valley about 8 5 7 A.D. It occurred in epidemic form and frequently led to gangrene. The intense burning pain-"hot gangrene"-distinguished it from the anesthetic leprosy which also led to the loss of limbs. St. Anthony, the Egyptian and the founder of the first monastic order in early Christian times, was its patron saint, his intervention being peculiarly effective. He is pictured with the "tau" or Egyptian cross which, in its resemblance to a crutch, may have some sympathetic correlation with the disease. (s. c. H.) an amputation is depicted, one of the lower leg, in a very good woodcut, showing three great streams of blood spurting from the stump in spite of uncounted turns of bandage. Over the picture stands the following verse: Pliny, who copied him in this, were among the authorities read by all learned practitioners of physic for fifteen hundred years, and their texts are among the early treatises reproduced by the art of printing. In addition, the "Antidotarium" (1471) of Nicolaus of Salerno, which was equally authoritative through the Middle Ages, tells very specifically the method of preparing the "Spongia Somnifera". This passage is given by Osler as follows: "Take of opium of Thebes one ounce, juice of Hyoscyamus, juice of unripe blackberries, juice of hemlock, poppy capsules, juice of mandragora, juice of wood-ivy, of each one ounce. Put all these into a vessel together with a new sponge which is just as it came from the sea and has not been in contact with fresh water. Place the vessel in the sun during the dogdays until all [the ingredients] are consumed. When the sponge is needed, moisten it with a little hot water and apply it to the patient's nostrils and he will quickly fall asleep. When you wish to arouse him, apply the juice of fennel root, and he will soon awake." It is not difficult to trace the heredity of Gerssdorff's prescription! Such a mixture, both in its composition and in its method of administration could not have the necessary accuracy to produce surgical anesthesia without danger of death, and this he recognized and therefore he frowned upon its use. Even when the tincture of opium became standardized as it did in the eighteenth century, it was not possible to press its administration thus far without danger.
It was, however, consistently employed in conjunction with distilled liquors in dosages that seem to us appalling and which undoubtedly did much to alleviate the pain of operative procedures. (s. C. H.) ** From the foreword of the edition available, which according to Haeser is the third, and dedicated to the Kaiser Rudolph II, it appears that two barbersurgeons with the name of Felix Wirtz practiced in Basel, father and son; whether the first wrote the book and the second improved and published it is not evident. Perhaps an investigation of all the various editions might fix the authorship. *** Felix Wirtz was born in Zurich in the first decade of the sixteenth century.
His father was a painter, and a brother and two sons, like himself, barber-surgeons. These kinsmen in the profession seem to have amplified and edited the work of the original Felix, who died at least thirty years before the last edition in 1624. His training and career were those of the barber-surgeon in whose craftsmanship he was properly skilled, and he pretended to have no other. The two great medical men of his time and country were Paracelsus to whom he refers, and Conrad Gessner, "The German Pliny", with whom he was well acquainted. (s. c. H.) where Wirtz collected his knowledge of gunshot wounds, but he himself describes it as comprehensive. He no longer speaks of arrows and bolts, but confines himself to bullets, which he designates as "stones". The term is probably a general one, applied to anything shot from a weapon, since bullets of stone were used shortly before this time.
He dismissed penetrating wounds of the large body cavities with a statement that they are always fatal. The following remarks are all that we find relating to the extraction of bullets: "It is impossible to discuss bullet extraction because all wounds are individual, no two alike, and a proper consideration would require an entire book. Only long experience and usage can teach one how to go about the matter, and all must learn in this way. The ancients have devised many unusual screws and other instruments and have applied them diligently, but all have proved unnecessary or of little value. For if the physician cannot get the bullet out by other means, or at least grip it with an instrument, it is not to be expected that he can screw it out."
In this complaint about the instruments for bullet extraction the author is in agreement with modern surgeons, as is proved by the fact that new fads of this sort are constantly being invented. Furthermore, Wirtz objected to the practice of pulling a cord of hair or hemp back and forth through the wound, on the ground that inflammation was favored and hemorrhage or great pain often resulted. The too frequent application of ointment, oIly solutions, and other "dirty things", was opposed. In common with his contemporaries, he believed that a bullet could cause suppuration in a wound, and when extremely severe inflammation set in, he supposed that the projectile had been poisoned. His question, "Can a wound, crushed by the bullet and burned by powder, be considered anything less than a poisoned wound? ", epitomizes the opinion of the times.
In the advice given by Wirtz about the treatment of gunshot wounds, a much simpler choice of materials is indicated than employed by the earlier surgeons. A liniment made of honey, crabjuice, rose-vinegar, and "Phlegma Vitrioli" (the water distilled from vitriol when one makes "Spiritum Vitrioli")* was injected three or four times, followed by a compression dressing of gum tragacanth prepared with veronica juice. Nothing is said about methods of widening wounds complicated by hemorrhage. Saltpeter dissolved in fresh spring-water was given internally, the dose being repeated several times. If the severe inflammation did not disappear, a vein was opened, not as frequently, however, as was the custom of the Italians (as can be seen from Botallus). "If these means are ineffective and the wound will not heal, but becomes more and more inflamed, and the patient becomes weaker", the injury is considered poisoned and the unfortunate man a likely candidate for systemic infection. At this point aqua vitae (a brew of stag horns with myrrh) was given internally, as well as "Mithridates" or "Theriac" to induce sweating. "Furthermore," said he, "these wounds are so very variable that each case should be treated differently, and according to the experience of the surgeon, which is a quality more highly estimated than'gossip." He pointed out that a skillful physician must be able to vary the strength of his drugs to suit each case. This principle is a good example of the common sense of old master Wirtz, since it was written at a time when therapeutic knowledge depended on an acquaintance with an enormous number of recipes.
The chapter about sepsis is particularly interesting. He described th.tee forms of illness-"die grosse Wundsucht, die Wundgallen, die Unruh"-which affected the wounded, all characterized by repeated chills and terminating fatally in most cases. The description corresponded exactly to the different sorts of pyemic processes.* These precise observations appear to have escaped the attention of later writers. In the introduction Wirtz laid great emphasis on a proper understanding of sepsis and complained that it had never received suitable attention.
It is impossible to claim that this author made important contributions to knowledge in general or to the study of gunshot wounds in particular, but he did Germany a great service in encouraging independ:ence of thought, in winnowing out the chaff of Galenic and Arabic teaching, and in emphasizing pure observation at the bedside as the most important foundation of knowledge. ** Paracelsus recognized that a wound healed by reason of natural processes however, and this is greatly to his credit. Billroth's estimate of his lack of influence made in his travels and campaigns could develop the broad point of view which is evidenced by his writings. The number of important observations which he made prove his power of attention, his quick perception, and his proper evaluation of important disease conditions. Nor should he be criticized for failing to contribute to physiology and pathology, since those subjects were unknown in his time. It is certain that he stood at the head of the learned circle of the period, a fact which is even more impressive when we consider that he was only a wound surgeon, without a doctor's degree. of Berne, possessing extensive experience with gunshot wounds and a wide acquaintance with the literature which bore on that subject (Botallus, Pare). His reputation was as great in Germany as was that of Pare in France. Like the latter in many ways, although far less of a courtier, he was Pare's superior in knowledge, and his writings were more serious and less gossipy than those of the French author.* Hilden claimed with assurance that gunshot wounds were neither burned nor poisoned, and he considered the matter settled by the work of the early Italian and French writers. The remark is made that gunshot wounds, like all crushed injuries, had little tendency to hemorrhage. It was a rule to extract the projectile as soon as possible, since it rarely healed in situ. Long experience had taught that bullets could not be extracted from a deep wound with forceps, unless the opening was considerably enlarged. An instrument of unusual design was constructed for this purpose and is depicted as a complicated sort of bullet-borer, equipped with an arrangement for fixing the projectile in position. Although ingeniously conceived, it does not seem practical, and Hilden himself says that it was something of an art to manipulate it properly.
On his therapy the teachings of Wirtz had little influence. Stimulating ointments composed of wax, rosin, and turpentine were applied to setons, and wound packings were frequently used; otherwise the same general rules given by earlier authors were employed. Hilden supposed that bullets were occasionally poisoned. "The devil is not satisfied to be quiet but must discover help for wicked people to the harm of the human race, and needs must go out anew each day with fresh discoveries for evil; thus it happens, as experience shows, that accursed people treat bullets with deadly poison so that the most minor wounds have a fatal course." In treating such wounds Theriac, Bezoar,* and similar drugs were employed. A carefully studied case of gunshot fracture of the thigh convinced the author that a lead bullet could transect a bone and that splinters presenting in such a wound should never be forcibly extracted, even when the process of sequestration .had lasted for months or years. He stated that the fistula should be widened later and the loose bone drawn out; forceps and hooks for that purpose were described.
* Bezoar or bezoar-stone, like "Mithridates" and "Theriac" was traditionally an antidote for poison. The original derivation was from "concretions" found in the stomach of the wild-goat. Such rolled-up masses of hair, nut-shells, and other undigested material occur commonly in ruminants. The name was also applied to the fossilized feces (coprolite) of prehistoric animals. Pare did not believe in the efficacy of this remedy and classified it with "Mummy" which he took considerable pains to ridicule. (s. c. H.) (To be continued)
